This paper presents a bibliometric study of the relationship between business games and creativity and points out gaps in the proposal of research topics. For this, we performed a detailed analysis of 64 articles obtained through a systematic review of the literature, gathered from the Scopus and Web of Science platforms in the areas of business and engineering, published between 1970 and 2016. The data was analyzed by descriptive statistical analysis with the support of the affinity matrix. The results identify: 1) the main research method in this theme is the case study with a qualitative approach; 2) the United States, Canada and China are the countries that publish the most; 3) there has been an increase in publications on this topic in recent years; 4) the main sector for application of studies on this theme is the educational one, followed by the business sector; and 5) considering both creativity and business games, exploratory studies are predominant. For future research it is recommended: 1) to analyze the influence of creativity principles in business games; 2) research what are the constituent elements of a business game; 3) investigate how a game can stimulate or mediate the creative process of its participants.
Introduction
Creativity has been a growing topic of interest in many studies since the early 1950s, when Joy Paul Guilford, president of the American Psychological Association, made a speech encouraging its research (ROWETON, 1989; CHUANG; LIU; SHIU, 2014) . The theme is studied by different areas of knowledge such as: psychology (AMABILE, 1988), administration (AGOGUÉ; LEVILLAIN; HOOGE, 2015) , marketing (KOTLER, 2009) and engineering (HESMER et al., 2011) and each interpretation considers key aspects of its area of application, without a standard concept to define the term. Interpretations regarding creativity perceive it as something intrinsic to human beings or as a skill that can be stimulated.
On the other hand, it has been observed a new research strand relating creativity with technological tools such as business games (ROSA et al., 2017) . There is a convergence between the researches of these themes, with the objective of investigating the cognitive and behavioral effect of the games on the players and their influence on the individual and collective performance among organizations. This is because the use of games for the purpose of generating ideas is an efficient and productive way to carry out the process (HESMER et al., 2011) .
Research (SCHWEIGER; ANDERSON; LOCKE, 1985; KNOTTS JUNIOR; KEYS, 1997; HEMZO; LEPSCH, 2006; JONES, 2007 , LAU, 2012 IHAMÄKI, 2014; GUDIKSEN, 2015; LAMB, 2016) shows that games are now widely used as a learning aid, especially in schools. However, the use of a business game for this purpose dates back only to the 1950's (LOPES, 2001) . This is due to the fact there is a difficulty in identifying them as a serious method of action. Minina and Nikitina (2012) argue that games are attractive because the creation and sharing of knowledge happens at the same time as the emotional exchanges -which are natural for human beings; learning and playing are basic processes of human existence and reflect the development of skills needed to solve problems, act independently, and other factors.
Several studies have addressed the theme of business games in recent years. Some researches relate business games to the individual's learning factor (LAU, 2012; IHAMAKI, 2014; LAMB, 2016) , or as a teaching tool in management and marketing schools (SCHWEIGER; LOCKE, 1985; HEMZO; LEPSCH, 2006; ADRIAN, 2014) .
Other authors focus on the technological aspect of game development (AHAMER; SCHREI, 2006; MININA; NIKITINA, 2012; KERGA et al., 2014) or specific studies for an industry (SAVOLAINEN, 1997; ZACKARIASSON et al., 2006; ROQUILLY, 2011) , but few correlate a game with the creative aspect (AGOGUÉ; LEVILLAIN; HOOGE, 2015) . Due to the vastness of interests and approaches, mapping the area becomes even more important.
https://doi. org/10.4322/pmd.2019.002 Thus, this article investigates the current panorama of business games and its relation with creativity, in order to 1) map the current state of art on the theme; and 2) identify the profile of these publications in relation to their classificatory character. With this, we intend to contribute to this universe of research evidencing not only the appropriate practices for the investigation of the theme and but also the existent gaps in the literature.
The article is configured in the following structure: In this first section there is an introduction to the theme. In the second and third sections there are a revision of the theoretical reference on the themes of creativity and business games, selected through the filters established in the method of study used and detailed in the fourth section. Then, the results collected through the interpretation of the data are presented together with the discussion of the topic in the fifth session and, finally, we consider the advances proposed by this study for the subject in question.
However, analyzing a broad and dissimilar research area with fuzzy boundaries between topics could be very complex (MINGERS; LEYDESDORFF, 2015) . In this sense, a bibliometric study evidences the current research panorama on the subject mapping the pertinent aspects and facilitating the visualization of gaps and practices adopted in this field. As Završnik et al. (2016 Završnik et al. ( , p. 1279 state, "[…] bibliometric mapping represents the use of quantitative methods for visual representation of scientific publications based on bibliographic data".
With this approach, first we use a descriptive bibliometric analysis to identify the world scenario including the most productive countries, increase of publications through the years, main research methods and approaches, main authors involved with this theme, keywords relevance and area of interest of the studies. Then, we applied a technique for visualizing the connection of authors and the network path of research aided by Polinode. This analysis will provide researchers with useful information regarding publication trends, gathering information from 1970 to 2016, therefore presenting up-to-date data about this issue.
Theorical background

Creativity
Based on the literature review it is reasonable to point out that is no consensus among the authors about the concept of creativity and its meaning can vary from something natural to the human being to something that can be stimulated and developed. This is not a linear concept and today it is still perceived in both ways, depending on the author in question.
Such streams of thought are well represented by Schumpeter's (2002, p. 413) definition: […] in which a minority of people with keen intelligence and agile imagination perceive infinite new combinations, look at everyday events with more eyes open-mindedness and a wealth of ideas emerge as suggestions on their own and Amabile's (1988, p. 132) where:
[…] relevant skills for creativity depend on training, through which they can be explicitly taught, or simply from experience in generate ideas, through which an individual can develop their strategies of creative thinking.
Therefore we call them intrinsic creativity and stimulated creativity. The concept of inherent creativity is understood to be a product of the intelligence or geniality of people, born with a different sensibility and worldview, and this creativity comes from the behavior of the individual -it is intrinsic to his/her and his/her personality. The second stream understands that creativity means something that can be learned and provoked through exchanges with the environment and appropriate stimuli, being possible to develop creative potential.
However, we identified that other authors perceive creativity as a fundamental part of the innovation process. Rothwell (1992) presented a model in the 1970's that links the technology-driven innovation pattern with the one pulled by the market for the consumer's needs. This model presents the innovation process in five steps: 1) Generating ideas; 2) Development; 3) Prototyping; 4) Manufacturing; and, 5) Marketing and sales. Creativity then becomes to be understood no longer as an abstract feature, but as part of an ideation and development process (HESMER et al., 2011; MARINHO et al., 2016) .
It is plausible to interpret the ideation process in a group from two different perspectives: the ability to socialize peripheral ideas (HARGADON; SUTTON, 1997) and the ability to create a creative climate (AMABILE, 1983) . Both factors have an impact on the collective capacity of ideation, enabling the fostering of interaction between all parties involved in the process. Nonaka and Takeuchi (1995) warn that the creation of knowledge feeds innovation, but knowledge itself does not. To do so, teams have a central role in creating content by promoting interaction and constant dialogue, and from that, create new points of view that integrate different individual angles of perception regarding the same issue from a collective perspective.
Creative learning is identified as a process of collaboration and purpose (MCWILLIAM; DAWSON, 2008) , and in this process groups allow the creation of a synergism in which the whole is much more than the sum of the parts (JONES, 2002; LEOPOLDINO; GONZÁLEZ; MARQUES JUNIOR, 2016). However, it is possible to observe that the process of generating ideas faces broad challenges to effectively manage the induction of knowledge and creativity in a collective activity (NONAKA, 1991; NONAKA; TAKEUCHI, 1995) .
According to Miller (1987 Miller ( , 1999 there are two ways to approach creativity in a group: using linear approaches or using intuitive approaches. The first focuses on helping the group to understand their problem clearly and to generate creative ideas through one or more pre-established techniques. The second expects the group to reach its inner calm state to generate creative solutions, while the whole process happens without fixed structure, being able to make use of varied techniques.
Therefore it is plausible to note the direct relationship between the ideation process and creativity, as well as its contextualization in the scope of innovation. In addition we can observe how creative learning is a process of interaction that can be approached from different perspectives.
Business games
Games are not a new form of interaction (DETERDING et al., 2011) but have been used in different areas of knowledge for different purposes, such as: health care, empowering caregivers of patients with dementia in creative techniques (SISARICA et al., 2013) ; in engineering, with the design of lean production in the development of a product (KERGA et al., 2013) ; and in economy, to simulate market behavior and the impact of new regulations (KNEZ; CAMERER, 1994).
As investigated by Keys and Wolfe (1990, p. 307 ):
[…] business games emerged in the late 1950's, generated by a development landscape in war games, operations research, computational technology, and education theory but only by the mid-1970's players began to be able to make strategic decisions in addition to conventional budget decisions (WOLFE, 1978) . Until the 1980's, thousands of teachers from different educational institutions made use of business games, an index that continued to grow over the next decade (FARIA, 1998). Susi, Johannesson and Backlund (2007) address the discussion regarding the conceptualization of business games not being completely accepted and therefore divergent among various authors. The authors question the conception of this type of game and point out the need for a new definition that includes the main core of business games approach.
For Agogué, Levillain and Hooge (2015, p. 416) a serious game is perceived as a:
[…] reality simulation with roleplaying, which provides an immersive experience in which participants must make decisions, act and react to events and develop strategies to achieve one or more goals.
The use of these games goes beyond the business environment and even the educational environment, although very useful for training and teaching purposes. For Schön (1983) the game contains a cognitive process of reflection-by-action, involving 'learning by doing' and in which incipient ideas interact with the outcome of their attempts at expression. Bogers and Sproedt (2012) argue that games allow us to simulate the social dynamics in which we deal collaboratively with the novelty, and thus constitute a complex social experience, since during the game the understanding and relationships between the players emerge; this is because players need to accept the perspectives given by the game or create new purposes for what they do and the way they do it and therefore modify their perceptions and what they justify as true. This process defies all existing expectations and involves conflicts and failures before reaching success (BOGERS; SPROEDT, 2012).
Thus, business games -or serious games -are simulations of reality that aim to promote learning for its participants. To do so, they provide an atmosphere of immersion and engagement in which players exercise decision-making skills, reflection, communication improvement, creativity, understanding of complexity and consensus building in the process to achieve the goals of the game, either individually or in a group. In the midst of this process the game is designed to transfer specific knowledge and information to players who may have conflicting interests.
Hence we perceive there are more factors to be considered in a business game than simply the act of playing. It is pertinent to look at its goal, the possible forms of interaction among the players and even the expected result to be generated from the experience, deciding for a specific type of game according to the goals of the moderator, be they educational or not. In addition, the moments before and after the game should also be considered as part of learning, since they are also contained in the experience.
Research method
The method used for this research was a systematic literature review. Cook, Mulrow and Haynes (1997) consider that the systematic literature review, compared with the traditional review, includes a clear statement of the purpose of the research, a thorough search of publications, critical evaluation of major publications and the possibility of replication of the research method.
For Webster and Watson (2002) the systematic review aims to generate structured knowledge about a research topic and can be used to make reasonable predictions about the researched topic, while Pai et al. (2004) considers that this type of research is a reliable approach because of its comprehensiveness and explicit presentation of the means and results obtained.
The research was systematized in six phases (Figure 1) . The first phase aimed to filter a mapping of the business game state of the art. For this, the initial research on the topic used the terms Business Game and Enterprise Game whose combination showed 12,503 results found in the Scopus platform and 9,890 results in the Web of Science platform, between titles, abstracts and keywords.
Due to the great variety of results it was necessary to establish filters with the purpose of refining the study, represented in phase 2. The criteria defined to configure the search were: 1) file type -articles; and 2) subareas -engineering and business. Such restrictions reduced results to 2,862 on the Scopus platform and 507 in the Web of Science platform. However the scope of the articles still presented discrepancies in relation to the topic addressed, being necessary the addition of a third filter, for the third phase: 3) keywords -creativity, creative, creativity techniques and creative techniques, limiting the scope to 160 articles in Scopus and 71 in the Web of Science.
Next the abstracts of the articles were read and analyzed according to their pertinence for this research, being necessary the adoption of an additional filter for the fourth phase: 4) goal -in which the articles directed to the universes of games, virtual learning, creativity and innovation techniques were selected. The research scope was reduced to 73 articles on the Scopus platform and 36 articles in the Web of Science, which were contained in the set of articles found on the previous platform.
However after reading the articles, some of them were not relevant to the topic which led to the fifth phase and adoption of the last filter: 5) relevance -resulting in a final selection of 64 articles. The data was collected by the end of 2016 and dated back to 1970, with House's paper the simulated city: The use of second generation gaming in studying the urban system.
In the sixth and last phase the articles were read in completeness and their content analyzed, using synthesis tables of the affinity matrix type as a support tool to organize the information collected. The classification criterion was the citation of the topics by the authors. Afterwards the data collected was analyzed and, from this, research topics were proposed to evolve the knowledge regarding the theme.
From the analysis of the references of these 64 articles we gathered 100 other works relevant to the development of the theme, which were used in the construction of this theoretical framework. However, the analysis of the merit of the research focuses on the 64 articles collected through the systematic bibliographic review.
Results and discussion
We carried out the descriptive analysis of the 64 articles based on the criteria: 1) typology of the articles; 2) keywords relevance; 3) countries with most publications on the theme; 4) chronology of publications, demonstrating the interest for this theme over the years; 5) research method; 6) technique of analysis; 7) which journals publish more about the theme; and 8) the areas of application of the studies.
The combination of these aspects evidences the total stratification of the sample and the complexity of data that can be abstracted and interpreted from the results of a systematic bibliographic review. To illustrate this process visually we presented the research network diagram (Figure 2) , which contextualizes the presence of each research theme and the connection between the areas, exemplified by citations.
As for the typology of the articles regarding the formatting of research in theory and practice (Table 1) we utilized the work of Demo (1994) , which defines theoretical research as a type of research that elaborates and improves theoretical foundations as concepts and ideologies, while practical research presupposes practical intervention with methodological rigor.
The recurrence of the keywords found in the selected sample (Table 2 ) allowed us to prove the relevance of the research process and to exemplify that the themes of creativity, innovation, learning and gamification are indeed inserted in the general panorama of games.
Concerning the countries involved in research on this subject, Graph 1 stratifies the number of publications in each region. The main countries that exploit the matter are the United States, Canada, China and Germany. Fourth-placers include the United Kingdom, Sweden and Australia, and in fifth place Italy, France, Japan and Russia. The other countries are in the early stages of in-depth research on the subject.
We can see the assembly of a research line for each country. The United States for example, the leader of publications in the field, tends to research the educational and behavioral aspects of games, (HAECKEL, 1998; SCHWARTZ; TEACH, 2002; CORREDOR; GAYDOS; SQUIRE, 2014; LAMB, 2016) with an approach to cognitive effect and gamification of education, among other subjects. There are also articles with a business and government focus, although they do not present a numerical majority (HOUSE, 1970; SCHWEIGER; LOCKE, 1985; JALAN; KLEINER, 1995; BOS; SHAMI; NAAB, 2006) . Canada, second place in the list, mainly studies the aspects of learning and business, represented by research of the authors Miller, Olleros and Molinié (2008) , Karime et al. (2012) , and Agogué, Levillain and Hooge (2015) . China and Germany are third on the list. China has a dispersed focus, although technology is the most recurrent theme found in the works Lai and Leung (2015) , Jianmei (2010) and Lau (2012) . Germany presents a business focus based on technologies and systematizations registered in the research of Markides and Anderson (2006) , Storz (2008) , and Hesmer et al. (2011) .
The United Kingdom also presents a range of varied approaches but focuses mainly on technology and social factors represented in the research of Markides and Anderson (2006) , Robson et al. (2015) , Lai and Leung (2015) , Wodehouse and Bradley (2006) and Wright (2015) .
Another pertinent issue is the relationship between the year and the number of publications on the topic, which allows us to outline a chronology and to understand the relevance of the subject over time (Graph 2), and in a second instance, the pertinence of these articles and its repercussion for the academic community -identified through the number of citations of each article.
We can verify that the number of publications is relatively low, but the repercussion of the articles has reached high indexes of citations. This demonstrates the expanded scope of some articles for the literature on the subject in the year of 1998 and later, between the years 2006 and 2010. In a superficial analysis one can observe a renewed interest in the subject in recent years.
Still on this topic we identified a pattern of approach regarding the most used research methods in this area. This paper identified the case study as the most used method, with approximately 70% of the articles using this choice (Table 3) , applied with a qualitative approach, represented with 50% index of the analyzed studies ( Table 4 ). In addition, the most recurrent typology in the articles is theoretical, as demonstrated previously (Table 1) .
With these factors identified we delineated an archetype of the journals connected to the theme, identified from the individual index of publications. This allowed us to draw a profile of the degree of involvement of each journal with the matter and the reference items of the area (Table 5) .
Ultimately, we performed a stratification of the articles and their content, identifying the focus of interest of each study. We noticed that 51.6% of the sample showed an inclination of interest for the educational property, so this category was detailed in different aspects: cognitive education, behavioral education, business education and technological education. Besides these, studies showed interest in companies, government, industry, and purely theoretical focus (Table 6) .
We observed that some articles refer to more than one area, suggesting the correlation among the themes and the diffuse division of frontiers among the presented approaches. The same study can investigate a game under its cognitive and behavioral aspect and its purpose for Graph 2. Publications profile. 5 2011 Simulation and Gaming 5 1987 , 2004 Journal of Design Research 4 2006 Lai and Leung (2015) ; Kim, Chung and Kang (2015) ; Marco, Cerezo and Baldassarri (2016) .
Companies
45%
House (1970); Jalan and Kleiner (1995) ; Schwartz and Teach (2002) ; Rossiter (2003) ; Bots and Hofstede (2004) ; Hemzo and Lepsch (2006) ; Markides and Anderson (2006) ; Walfisz, Zackariasson and Wilson; ; Wodehouse and Bradley (2006) ; Zackariasson, Walfisz and Wilson; Fritzsche(1987) ; Keys and Wolfe (1990) ; Jalan and Kleiner(1995) ; Haeckel (1998) ; ; Dicheva et al. (2015) ; Keslacy (2015) ; House (1970) .
*Percentage obtained taking into consideration the number of articles indicated of a total of 64 articles. business education (BOGERS; SPROEDT, 2012) , showing a correlation between the results found. The importance of education in the research of this topic is well known, and its prominent role -with an index of more than 50% of the area's research focus -provides space for different approaches, such as those detailed in the table.
Companies represent the second group of interest and the governmental content has no relevance. Table 6 shows that games are widely used as a simulation tool for reality, but they usually serve as a teaching and learning tool prior to the actual practice of professional action, or as a test mechanism for new academic and technological perceptions.
Regarding the universe of games we identified, as shown in Table 7 , that 65.6% of the articles focus on computer games and only 23.4% on manual games. In addition we found that the major focus of research (Table 8) that proposed or analyzed specific games is focused on higher education (40%), followed by interest in games for basic education (20%), companies (14%), leisure (12%), professionals (12%) and government (2%).
We understand business games have a didactic purpose since they transmit specific knowledge in a practical and experimental way, developing in the participants the ability to make decisions in the midst of a simulated environment, similar as much as possible to the environment in which they will have to be actually fulfilled (TANABE, 1977) .
With the mapping complete we made the intersection of references among the articles and we observed that the authors do not connect, although the subjects investigated are inserted in the same great area of study, listed under the same subareas and use similar keywords. This characteristic drove us to format a network of citations, developed through the identification of relevant reference sources for the collected articles ( Figure 2 ). In Figure 2 is possible to observe the clustering of authors according to the topic addressed and the network of authors obtained from the references of the articles present in the initial bibliography.
Finally, the variety of research referenced have concluded the high relevance of business games in education, being characterized by teachers of administration as one of the didactic resources to be accentuated in the training of the administrator (LOPES, 2001) .
In addition to the academic impact, the advance of research in this theme contributes to a social and, consequently, economic impact, since it will help in the formation of new professionals, more aware of the reality that awaits them outside the teaching environment. According to Minina and Nikitina (2012) there is a disproportion in the market between the high demand of professionals, the high number of graduates with low level of competence and the limited number of graduates with a high level of competence.
Conclusion
This article proposes to map the current state of the art on the theme of business games related to creativity and to identify the profile of these publications, aiming to contribute to this universe of research evidencing the appropriate practices for the investigation of the topic and the existing gaps in the literature.
So, this article contributes to the development of the literature through a detailed bibliometric study analyzed from a systematic review of the literature represented by 64 articles on the subject. In addition we connected authors from different spheres under the same prism, spanning applications in the educational, business, technological and governmental areas as well as detailing the main authors addressing the issue.
The main contribution is the identification of the most used research method (case study) to investigate the theme, as well as the (qualitative) approach, typology of articles (theoretical-practical), main journals, key countries researching the theme, keywords that direct the universe of research, profile of publications in relation to trend (year) and dissemination of knowledge (citations), the most used (digital) game platform and the research focus of these games (educational). To collaborate with the understanding of this research process we elaborated a research network diagram for the graphical representation of the connections among the 64 collected articles and their relevant research universes.
The current research landscape has largely addressed the themes of creativity and more recently business games, although separately. In what concerns the direct correlation between business games and the creative process, investigated in different areas of knowledge and evidenced through the research here presented, we evidenced its positive performance in people's learning capacity, stimulating social and cognitive characteristics, which can provide great potential for results.
Thus we perceive the increasing insertion of business games as a tool to foster a previously established goal, commonly related to cognitive and behavioral aspects. As evidenced in the theoretical framework companies and institutions can use this tool to stimulate creativity, innovation and collaboration among their human resources.
However it is necessary to investigate the subject in depth to show a pattern of response that allows a generalization, linked to determinant and more comprehensive statistical analyzes. In this sense it is necessary to detail the analysis of the results of previous studies on the subject. This research concludes there is a lack of articles relating the two themes and that this gap can and should be further explored. The current approach is only that the game can be used as one of several techniques of the process of ideation (12.5%) without deepening its merit. After analyzing the articles the following questions were identified: 1) what is the influence of the elements of creativity in business games; 2) what are the elements that constitute a business game; 3) how a business game can stimulate creativity or mediate the creative process of its participants. Thus for future studies we propose to investigate the effect a business game has on the creativity of its participants, through experimental and action-research with tests in academic and business environments, comprising groups of different genres and ages.
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